Expression of Smad2 and Smad4, transforming growth factor-beta signal transducers in rat endometrium during the estrous cycle, pre-, and peri-implantation.
SMADs are intracellular signaling molecules that transmit signals elicited by members of transforming growth factor-beta (TGF-beta) superfamily. To decipher the mechanism of TGF-beta signaling during the estrous cycle and implantation, we performed in situ hybridization to investigate the expression patterns of mRNAs for Smad2 and Smad4 in rat endometrium during the estrous cycle and on Days 0.5, 1.5, 2.5, 3.5, 4.5, 5.5, and 6.5 of pregnancy. Intense epithelial expression of Smad2 mRNA at diestrus and proestrus was reduced at estrus and metaestrus, while Smad4 maintained its constitutive expression during the estrous cycle. During pre-implantation, both Smads were accumulated in the luminal epithelium and the glandular epithelium. Contrary to the dramatic Smad4 expression, Smad2 was highly down-regulated on Day 2.5 and was increased on Day 3.5. During peri-implantation, both Smads were expressed in the luminal epithelium, subepithelial stroma, and the primary decidual zone. Smad4 was down-modulated on Day 5.5. These results suggest that (a) both Smads are involved in the tissue remodeling of cycling and pregnant rat uteri; (b) TGF-beta signaling functions mainly in the epithelium during pre-implantation and Smad2 is involved in the endometrial switch from the neutral phase to the receptive phase; (c) TGF-beta signaling is down-regulated at the time when trophoblast invasion begins and both Smads are involved in the formation of the primary decidual zone.